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
$Q HOHFWURQLF YRWLQJ HYRWLQJ V\VWHP XVHV     
HOHFWURQLF WHFKQRORJLHV WR UHFRUG VWRUH DQG     
SURFHVV EDOORWV LQ D GLJLWDO IRUP ,Q JHQHUDO       
WKHUH DUH WZR W\SHV RI HYRWLQJ V\VWHPV 2QH       
W\SH LV GHVLJQHG IRU ORFDO YRWLQJ LQ D SROOLQJ        
VWDWLRQ ZKHUH D WRXFKVFUHHQ PDFKLQH FDOOHG     
'LUHFW 5HFRUGLQJ (OHFWURQLF '5( LV W\SLFDOO\     
XVHG WR UHFRUG YRWHV 7KH RWKHU W\SH LV       
GHVLJQHG IRU UHPRWH YRWLQJ ZKHUH YRWHUV FDQ      
FDVWWKHLUYRWHVIURPDQ\ZKHUHYLDWKH,QWHUQHW
7RGD\ HYRWLQJ KDV DOUHDG\ EHHQ GHSOR\HG      
LQ D QXPEHU RI FRXQWULHV ,W LV XVHG LQ PDQ\         
VWDWHV LQ $PHULFD LQ YDULRXV IRUPV HJ EDVHG       
RQ RSWLFDO VFDQ RU '5( ,Q ,QGLD D IXOO\        
HOHFWURQLF YRWLQJ V\VWHP FDOOHG (OHFWURQLF    
9RWLQJ 0DFKLQH KDV EHHQ XVHG LQ DOO QDWLRQDO       
HOHFWLRQV VLQFH  %UD]LO VWDUWHG LWV     
'5(EDVHG HOHFWLRQV LQ  ,Q  (VWRQLD      
DOORZHG ,QWHUQHW YRWLQJ IRU QDWLRQDO HOHFWLRQV     
IRU WKH ILUVW WLPH ,Q  GXULQJ WKH (VWRQLDQ        
SDUOLDPHQWDU\ HOHFWLRQ  RI EDOORWV ZHUH     
FDVWXVLQJ,QWHUQHWYRWLQJ
7KH HYRWLQJ V\VWHPV DV FXUUHQWO\ XVHG LQ       
UHDOZRUOG HOHFWLRQV LQ WKH DERYH FRXQWULHV     
JHQHUDOO\ ZRUN OLNH D WUXVWHG ³EODFNER[´ WKDW LV       
FULWLFDOO\ GHSHQGHQW RQ WKH LQWHJULW\ RI WKH      
LQWHUQDO VRIWZDUH LPSOHPHQWDWLRQ +RZHYHU   
YRWHUV KDYH QR PHDQV WR YHULI\ WKH LQWHUQDO       
VRIWZDUH )RU H[DPSOH DV GHPRQVWUDWHG E\     
6SULQJDOO HW DO >@ LI WKH VHUYHU VRIWZDUH LQ WKH         
(VWRQLDQ ,QWHUQHW YRWLQJ V\VWHP KDG EHHQ     
FRPSURPLVHG WKH LQWHJULW\ RI WKH ZKROH     

HOHFWLRQ ZRXOG KDYH EHHQ ORVW ZLWKRXW YRWHUV      
HYHQ NQRZLQJ LW 3XEOLVKLQJ WKH VRXUFH FRGH      
FDQ KHOS SURPRWH WUXVW EXW LW FDQQRW UHVROYH       
WKH IXQGDPHQWDO SUREOHP DV RQH FDQQRW     
JXDUDQWHH WKDW WKH VDPH VRIWZDUH LV XVHG      
XQPRGLILHGRQWKHHOHFWLRQGD\
7R DGGUHVV WKH WUXVW SUREOHP RQ HYRWLQJ       
VRIWZDUH 5LYHVW DQG :DFN ILUVW SURSRVHG WKH      
QRWLRQ RI VRIWZDUH LQGHSHQGHQFH  ³D YRWLQJ     
V\VWHP LV VRIWZDUHLQGHSHQGHQW LI DQ    
XQGHWHFWHG FKDQJH RU HUURU LQ LWV VRIWZDUH      
FDQQRW FDXVH DQ XQGHWHFWDEOH FKDQJH RU HUURU      
LQ DQ HOHFWLRQ RXWFRPH´ >@ 7KH     
VRIWZDUHLQGHSHQGHQFH SULQFLSOH HVVHQWLDOO\  
UHTXLUHV WKDW D YRWLQJ V\VWHP VKRXOG JXDUDQWHH      
VHFXULW\ ZLWKRXW GHSHQGLQJ RQ GHWDLOV RI WKH      
LQWHUQDO VRIWZDUH LPSOHPHQWDWLRQ VLQFH YRWHUV    
KDYHPHDQVWRDFFHVVDQGYHULI\WKHVRIWZDUH
7KHUH DUH YDULRXV DSSURDFKHV WR EXLOG D       
VRIWZDUHLQGHSHQGHQW YRWLQJ V\VWHP >@   
DPRQJ ZKLFK WKH PRVW SURPLVLQJ RQH LQYROYHV      
DSSO\LQJ FU\SWRJUDSK\ WR PDNH WKH YRWLQJ     
V\VWHP HQGWRHQG (( YHULILDEOH %HLQJ ((     
YHULILDEOHHQFRPSDVVHVWKHIROORZLQJDVSHFWV

 &DVWDVLQWHQGHG  D YRWHU FDQ YHULI\    
WKDW D EDOORW LV FDVW FRUUHFWO\ IRU WKH       
LQWHQGHGFDQGLGDWH
 5HFRUGHGDVFDVW  D YRWHU FDQ YHULI\    
WKDW D FDVW EDOORW LV UHFRUGHG FRUUHFWO\      
LQWKHV\VWHP
 7DOOLHGDVUHFRUGHG  D SXEOLF REVHUYHU   
FDQ YHULI\ WKDW DOO WKH UHFRUGHG EDOORWV      
DUHWDOOLHGFRUUHFWO\

$ V\VWHP WKDW VDWLVILHV WKH DERYH UHTXLUHPHQWV      
LV VDLG WR EH (( YHULILDEOH %HVLGHV      
YHULILDELOLW\ DQ (( YRWLQJ V\VWHP PXVW DOVR      
SUHVHUYH YRWHU SULYDF\ HQVXULQJ WKDW WKH DELOLW\      
WR YHULI\ WKDW WKHLU YRWH FDQQRW EH PLVXVHG WR        
UHYHDO KRZ WKH\ KDYH YRWHG WR D WKLUG SDUW\        
VD\ D FRHUFHU $Q RYHUYLHZ RI WKH ((       
YHULILDEOH YRWLQJ V\VWHPV LQ D UHDOZRUOG VHWWLQJ      
FDQEHIRXQGLQ>@
7KH SRWHQWLDO RI DQ (( YRWLQJ V\VWHP IRU        
UHDOZRUOG HOHFWLRQV KDV EHHQ GHPRQVWUDWHG LQ     
D QXPEHU RI VWXGLHV ,Q  +HOLRV DQ ((        
,QWHUQHW YRWLQJ V\VWHP ZDV XVHG WR HOHFW WKH       
XQLYHUVLW\ SUHVLGHQW RI WKH 8QLYHUVLWp    
&DWKROLTXH GH /RXYDLQ 8&/ LQ %HOJLXP >@      
6FDQWHJULW\ D VFDQQHUEDVHG (( YRWLQJ    
V\VWHP >@ ZDV DGRSWHG LQ WKH PXQLFLSDO      
HOHFWLRQV RI 7DNRPD 3DUN 86$ LQ  DQG       
 ,Q  3UrW j 9RWHU 3D9 EDVHG RQ D         
K\EULG PHWKRG XVLQJ D WRXFKVFUHHQ PDFKLQH     
DQG D VFDQQHU ZDV DGRSWHG LQ WKH        
9LFWRULD6WDWHHOHFWLRQLQ$XVWUDOLD>@
$OWKRXJK SURJUHVV KDV EHHQ PDGH LQ ((       
YHULILDEOH YRWLQJ ODUJHVFDOH GHSOR\PHQWV RI    
WKLV WHFKQRORJ\ DUH VWLOO OLPLWHG GXH WR WZR PDLQ        
UHDVRQV )LUVW PRVW RI WKH (( YRWLQJ V\VWHPV       
UHTXLUH D JURXS RI WDOO\LQJ DXWKRULWLHV 7$V      
ZKR DUH VXSSRVHGO\ WUXVWZRUWK\ LQGLYLGXDOV    
ZLWK FRPSXWLQJ DQG FU\SWRJUDSKLF H[SHUWLVH WR     
SHUIRUP WKH FRPSOH[ GHFU\SWLRQ DQG WDOO\LQJ     
RSHUDWLRQV )LQGLQJ DQG PDQDJLQJ VXFK 7$V     
KDV SURYHG WR EH GLIILFXOW >@ 6HFRQG WKH ((        
V\VWHPV WHVWHG LQ SROOLQJ VWDWLRQV VXFK DV      
6FDQWHJULW\ DQG 3D9 SULPDULO\ XVH SDSHU DW WKH       
YRWLQJ VWDJH $OWKRXJK WKH\ LPSURYH WKH     
V\VWHP VHFXULW\ E\ LQWURGXFLQJ (( YHULILDELOLW\     
WKH FRPSOH[ KDQGOLQJ RI SDSHU EDOORWV HJ      
XVLQJ D VSHFLDO SHQ LQ 6FDQWHJULW\ DQG WHDULQJ       
WKH EDOORW LQWR KDOYHV LQ 3D9 LV QRW DQ\ HDVLHU         
WKDQWKHWUDGLWLRQDOSDSHUEDOORWV
5HFHQW UHVHDUFK LQ WKLV ILHOG KDV VKRZQ WKDW        
LW LV SRVVLEOH WR FRQVWUXFW IXOO\ HOHFWURQLF ((       
YHULILDEOH YRWLQJ V\VWHPV ZLWKRXW LQYROYLQJ DQ\     
7$ XVLQJ D QHZ SDUDGLJP FDOOHG     
³VHOIHQIRUFLQJ HYRWLQJ´ 6((9 >@ 7KH    
UHPRYDO RI 7$V FDQ VLJQLILFDQWO\ VLPSOLI\     
HOHFWLRQ PDQDJHPHQW DQG PDNH WKH V\VWHP     
PXFK PRUH SUDFWLFDO WKDQ EHIRUH 7KH ILUVW      
6((9 V\VWHP FDOOHG '5(L GXH WR +DR HW DO        
>@ DGRSWV D SUHFRPSXWDWLRQ VWUDWHJ\ WR     
HQFU\SW EDOORWV EHIRUH WKH HOHFWLRQ LQ D      
VWUXFWXUHG ZD\ VXFK WKDW PXOWLSO\LQJ WKH     
FLSKHUWH[WV DIWHU WKH HOHFWLRQ ZLOO FDQFHO RXW      
UDQGRP IDFWRUV DQG KHQFH DOORZ HYHU\RQH WR      
YHULI\ WKH LQWHJULW\ RI WKH WDOO\LQJ UHVXOW ZLWKRXW       
7$V $ SURWRW\SH RI '5(L KDV EHHQ XVHG IRU        
PRELOH SKRQHEDVHG FODVVURRP YRWLQJ >@ 7KH     
VHFRQG 6((9 V\VWHP FDOOHG '5(LS GXH WR      
6KDKDQGDVKWL DQG +DR >@ DGRSWV DQ     
DOWHUQDWLYH UHDOWLPH FRPSXWDWLRQ VWUDWHJ\ WR    
HQFU\SW EDOORWV GXULQJ YRWLQJ ZKLOH NHHSLQJ DQ      
DJJUHJDWHG IRUP RI WKH UDQGRP IDFWRUV LQ      
PHPRU\ :KHQ WKH HOHFWLRQ KDV ILQLVKHG WKH      

V\VWHP SXEOLVKHV WKH ILQDO DJJUHJDWLRQ RI WKH      
UDQGRP IDFWRUV DORQJ ZLWK RWKHU DXGLW GDWD WR       
DOORZ WKH SXEOLF WR YHULI\ WKH WDOO\LQJ LQWHJULW\       
ZLWKRXW LQYROYLQJ DQ\ 7$V %\ UHPRYLQJ WKH      
QHHG WR VWRUH SUHFRPSXWHG EDOORWV '5(LS     
SURYLGHV D VWURQJHU JXDUDQWHH RI YRWH SULYDF\      
WKDQ '5(L DQG LV SDUWLFXODUO\ VXLWHG IRU SROOLQJ       
VWDWLRQ YRWLQJ $ WRXFKVFUHHQ EDVHG    
LPSOHPHQWDWLRQ RI '5(LS IRU SROOLQJ VWDWLRQ     
YRWLQJ ZDV WULDOHG LQ WKH FDPSXV RI 1HZFDVWOH       
8QLYHUVLW\ LQ 0D\  ZLWK SRVLWLYH IHHGEDFN      
IURPYRWHUV
%DVHG RQ WKH LQLWLDO VXFFHVV RI WKH FDPSXV        
WULDO WKH UHVHDUFK WHDP UHDFKHG RXW WR WKH       
*DWHVKHDG FRXQFLO LQ 1HZFDVWOH 8. ZLWK D      
SURSRVDO WR WULDO WKH V\VWHP ZLWK UHDO YRWHUV LQ D         
UHDOLVWLF SROOLQJ VWDWLRQ HQYLURQPHQW 7KLV    
SURSRVDO ZDV VXSSRUWHG E\ WKH HOHFWRUDO     
RIILFLDOV LQ WKH *DWHVKHDG FRXQFLO DQG ZDV      
VXEVHTXHQWO\ DSSURYHG E\ WKH FRXQFLO ,W ZDV      
DJUHHG WKDW DQ HYRWLQJ WULDO ZRXOG EH KHOG RQ          
0D\  DW WKH *DWHVKHDG &LYLF &HQWHU      
SROOLQJVWDWLRQDVSDUWRIWKH8.ORFDOHOHFWLRQV
7KLV WULDO GLIIHUV IURP DOO SUHYLRXV HYRWLQJ       
SLORWV LQ WKH 8. LQ WKDW WKH WULDOHG V\VWHP LV         
(( YHULILDEOH UDWKHU WKDQ D ³EODFNER[´     
2XWVLGH WKH 8. WKLV WULDO DOVR UHSUHVHQWV WKH       
ILUVW WLPH WKDW D IXOO\HOHFWURQLF (( YHULILDEOH      
YRWLQJ V\VWHP ZDV WHVWHG LQ D SROOLQJ VWDWLRQ E\        
UHDO YRWHUV ,W ZDV KRSHG WKDW WKH UHVXOWV RI WKLV         
WULDO ZRXOG SUHVHQW D XVHIXO FDVH VWXG\ IRU       
UHVHDUFKHUV DV ZHOO DV HOHFWLRQ ODZ DQG SROLF\       
PDNHUV
7KH UHVW RI WKH SDSHU LV RUJDQL]HG DV IROORZV         
6HFWLRQ  H[SODLQV WKH '5(LS V\VWHP WKDW ZDV       
XVHG LQ WKH *DWHVKHDG WULDO 6HFWLRQ  JLYHV       
GHWDLOV RI WKH WULDO 6HFWLRQ  GLVFXVVHV WKH       
YRWHU IHHGEDFN DQG UHVXOWV )LQDOO\ 6HFWLRQ       
FRQFOXGHV WKH SDSHU ZLWK VXJJHVWLRQV IRU     
IXWXUHZRUN

 '5(,3927,1*35272&2/

+LJKOHYHO YLHZ $W D KLJK OHYHO D      
VHOIHQIRUFLQJ HYRWLQJ 6((9 V\VWHP FDQ EH     
H[SODLQHG XVLQJ WKH DQDORJ\ RI D SLFWXUH      
,PDJLQH DQ HOHFWLRQ DV D SLFWXUH WKDW LV IRUPHG        
RI PLOOLRQV RI SL[HOV (YHU\ YRWHU KROGV D NH\ WR         
RQH SL[HO 7KH YRWHU¶V SULYDF\ LV SURWHFWHG      
EHFDXVH HDFK LQGLYLGXDO SL[HO GRHV QRW UHYHDO      
WKH YDOXH RI WKHLU YRWH +RZHYHU ZKHQ DOO       
SL[HOV DUH SLHFHG WRJHWKHU WKH\ FROOHFWLYHO\     
VKRZ D SLFWXUH WKDW LV WKH HOHFWLRQ WDOO\       
(YHU\RQH ZLOO EH DEOH WR FRPSXWHYHULI\ WKH      
WDOO\ ZLWKRXW LQYROYLQJ DQ\ 7$V +RZHYHU RQO\      
WKH WDOO\ QRW DQ LQGLYLGXDO YRWH RU DQ\ SDUWLDO        
WDOO\ FDQ EH OHDUQW ,I DQ DWWDFNHU DWWHPSWV WR        
PRGLI\ SL[HOV RU WKH WDOO\ WKH WDPSHULQJ ZLOO EH        
SXEOLFO\ QRWLFHDEOH VLQFH WKH PDWKHPDWLFDO    
UHODWLRQV EHWZHHQ WKH SL[HOV ZLOO IDLO WR EH       
YHULILHG '5(LS >@ LV DQ LQVWDQWLDWLRQ RI D       
6((9 V\VWHP EDVHG RQ UHDOWLPH FRPSXWDWLRQ     
DV RSSRVHG WR '5(L >@ WKDW LV EDVHG RQ        
SUHFRPSXWDWLRQ 7KH SURWRFRO LV VXPPDUL]HG    
EHORZ

6HWXS /HW DQG EH WZR ODUJH SULPHV  S   T     
ZKHUH GLYLGHV  7KH SURWRFRO RSHUDWHV T   S í     
LQ WKH VXEJURXS RI RI SULPH RUGHU  ,Q WKLV    =S     T   
VXEJURXS DUH WZR UDQGRP JHQHUDWRUV J   J    
ZKRVH GLVFUHWH ORJDULWKP UHODWLRQVKLS LV    
XQNQRZQ ,Q WKH LPSOHPHQWDWLRQ WKLV LV     
UHDOL]HG E\ ILUVW FKRRVLQJ D QRQLGHQWLW\     
HOHPHQW DV DQG WKHQ FRPSXWLQJ EDVHG  J     J  
RQ XVLQJ D RQHZD\ KDVK IXQFWLRQ ZLWK      
LQFOXVLRQ RI HOHFWLRQ VSHFLILF LQIRUPDWLRQ LQ WKH      
LQSXW VXFK DV WKH GDWH WLWOH DQG TXHVWLRQV )RU        
VLPSOLFLW\ WKH '5(LS SURWRFRO LV GHVFULEHG     
KHUH IRU D VLQJOH FDQGLGDWH <HV1R HOHFWLRQ ,W       
FDQ EH HDVLO\ H[WHQGHG IRU VXSSRUWLQJ PXOWLSOH      
FDQGLGDWHVDVVKRZQLQ>@

9RWLQJ $IWHU DXWKHQWLFDWLRQ D YRWHU FDVWV D      
YRWH RQ D '5( PDFKLQH LQ WZR VWHSV )LUVW        
WKH\ DUH SUHVHQWHG ZLWK D ³<HV´ RU ³1R´ RSWLRQ        
IRU WKH GLVSOD\HG FDQGLGDWH RQ WKH '5(      
VFUHHQ 2QFH WKH YRWHU PDNHV D FKRLFH WKH       
'5( SULQWV WKH ILUVW SDUW RI WKH UHFHLSW       
FRQWDLQLQJ   ZKHUH LV D L 5L  JUL  J= L  JUL YL   L   
XQLTXH EDOORW LQGH[ QXPEHU LV D UDQGRP    UL    
QXPEHU FKRVHQ XQLIRUPO\ IURP  DQG     T @>  í   
LV HLWKHU  RU  FRUUHVSRQGLQJ WR ³<HV´ RUYL          
³1R´ 7KH FLSKHUWH[W GDWD DOVR FRPHV ZLWK D       
]HUR NQRZOHGJH SURRI =.3 WR SURYH WKDW       5L 
DQG DUHZHOOIRUPHG>@= L 
,Q WKH VHFRQG VWHS WKH YRWHU KDV WKH RSWLRQ         
WR HLWKHU FRQILUP RU FDQFHO WKH VHOHFWLRQ ,Q       


FDVH RI ³FRQILUP´ WKH '5( XSGDWHV WKH      
DJJUHJDWHG YDOXHV DQG LQ PHPRU\ DV LQ  W   V     
(TXDWLRQ  GHOHWHV LQGLYLGXDO YDOXHV DQG     UL   YL
 DQG PDUNV WKH EDOORW DV FRQILUPHG RQ WKH        
UHFHLSW
DQGW  

YL

V  

UL 
,Q FDVH RI ³FDQFHO´ WKH '5( UHYHDOV DQG       UL   YL 
RQ WKH UHFHLSW PDUNV LW D FDQFHOOHG EDOORW DQG        
SURPSWV WKH YRWHU WR FKRRVH DJDLQ 7KH YRWHU       
FDQ FKHFN LI WKH SULQWHG PDWFKHV WKHLU     YL   
SUHYLRXV VHOHFWLRQ DQG FDQ GLVSXWH LW LI LW GRHV        
QRW 7KH YRWHU FDQ FDQFHO DV PDQ\ EDOORWV DV        
WKH\ ZLVK EXW FDQ RQO\ FDVW RQH FRQILUPHG       
EDOORW 6LQFH YRWLQJ LV DQRQ\PRXV WKH PDFKLQH      
FDQQRW JXHVV LI DIWHU KDYLQJ SULQWHG WKH ILUVW       
SDUW RI WKH UHFHLSW WKH YRWHU LV JRLQJ WR        
FRQILUPRUFDQFHO
$IWHU YRWLQJ WKH YRWHU OHDYHV WKH YRWLQJ       
ERRWK ZLWK RQH UHFHLSW IRU WKH FRQILUPHG EDOORW       
DQG ]HUR RU PRUH UHFHLSWV IRU WKH FDQFHOOHG       
EDOORWV $OO GDWD RQ WKH UHFHLSWV DUH GLJLWDOO\       
VLJQHG DQG DUH DOVR DYDLODEOH RQ D SXEOLF       
HOHFWLRQ ZHEVLWH 7R HQVXUH WKH YRWH LV      
UHFRUGHG WKH YRWHU MXVW QHHGV WR FKHFN LI WKH        
VDPH UHFHLSW KDV EHHQ SXEOLVKHG RQ WKH      
HOHFWLRQZHEVLWH

7DOO\LQJ 2QFH WKH HOHFWLRQ KDV ILQLVKHG WKH      
'5( SXEOLVKHV WKH ILQDO YDOXHV DQG RQ WKH     W   V   
HOHFWLRQ ZHEVLWH LQ DGGLWLRQ WR DOO WKH UHFHLSWV       
$Q\RQH ZLOO EH DEOH WR YHULI\ WKH WDOO\LQJ       
LQWHJULW\ E\ FKHFNLQJ WKH SXEOLVKHG DXGLW GDWD      
LQ SDUWLFXODU ZKHWKHU WKH WZR HTXDOLWLHV LQ      
(TXDWLRQKROGIRUWKHFRQILUPHGEDOORWV
DQG

5L  JV J


= L  JV W 
 (927,1*75,$/

(WKLFV 7KH WULDO ZDV HWKLFDOO\ DSSURYHG E\ WKH       
(OHFWRUDO 6HUYLFHV RI WKH *DWHVKHDG FRXQFLO     
DQG WKH 5HVHDUFK (WKLFV &RPPLWWHH RI WKH      
8QLYHUVLW\ RI :DUZLFN 3DUWLFLSDWLRQ LQ WKLV WULDO      
ZDV HQWLUHO\ YROXQWDU\ 7R DYRLG DQ\ SHUFHSWLRQ      
RI OLNHO\ EULEHU\ QR ILQDQFLDO FRPSHQVDWLRQ ZDV      
DOORZHG WR SD\ IRU WKH YRWHU¶V WLPH QRW HYHQ        
IUHH FRIIHH RU WHD +RZHYHU VZHHWV ZHUH      
SHUPLWWHG 6R WZR SDFNV RI VZHHWV DERXW        
IRU  SLHFHV ZHUH SXUFKDVHG DQG PDGH      
DYDLODEOH WR DOO YRWHUV UHJDUGOHVV ZKHWKHU WKH\      
WRRNSDUWLQWKHWULDORUQRW 
6LQFH WKH VHFXULW\ RI '5(LS KDV EHHQ SHHU        
UHYLHZHG LQ D SXEOLVKHG SDSHU WKH PDLQ DLP RI        
WKH WULDO ZDV WR HYDOXDWH WKH XVDELOLW\ RI WKH        
V\VWHP DQG LWV SXEOLF DFFHSWDQFH LQ     
FRPSDULVRQ WR WUDGLWLRQDO SDSHU EDOORWV 7KH     
LQLWLDO SODQ ZDV WR FRQGXFW WKH WULDO DV DQ H[LW         
SROO VR WKH WDOO\LQJ UHVXOWV FRXOG KDYH EHHQ       
FRPSDUHG ZLWK WKH RIILFLDO HOHFWLRQ UHVXOWV     
+RZHYHU GXULQJ WKH HWKLFV UHYLHZ D FRQFHUQ      
ZDV UDLVHG WKDW VLQFH DQ HYRWLQJ GHYLFH ZDV       
QHYHU XVHG LQ DQ\ H[LW SROO EHIRUH VRPH YRWHUV        
PLJKW FRQIXVH WKH WULDO ZLWK WKH UHDO HOHFWLRQ       
7R DGGUHVV WKLV FRQFHUQ LW ZDV GHFLGHG WR XVH        
GXPP\ FDQGLGDWH QDPHV IRU WKH WULDO 7KH      
YRWLQJ TXHVWLRQ DQG WKH GXPP\ FDQGLGDWH     
QDPHV ZHUH SURYLGHG E\ WKH &RXQFLO EDVHG RQ       
D VDPSOH SDSHU EDOORW XVHG LQ DQ HOHFWLRQ       
HGXFDWLRQ SURJUDP 'XULQJ WKH EULHILQJ YRWHUV     
ZHUH H[SOLFLWO\ LQIRUPHG WKDW WKH FDQGLGDWH     
QDPHVXVHGLQWKHWULDOZHUHGXPP\RQHV 

,PSOHPHQWDWLRQ 7KH '5(LS V\VWHP XVHG LQ     
WKH WULDO ZDV LPSOHPHQWHG RYHU DQ HOOLSWLF FXUYH       
1,67 3 UDWKHU WKDQ D ILQLWH ILHOG VHWWLQJ       
IRU EHWWHU HIILFLHQF\ 7KLV GRHV QRW FKDQJH WKH       
SURWRFRO VSHFLILFDWLRQ 7KH V\VWHP FRQVLVWHG RI     
D VHUYHU DQG PXOWLSOH FOLHQWV (DFK '5( FOLHQW       
FRPSULVHG D WRXFKVFUHHQ 7DEOHW *RRJOH 3L[HO     
&  LQFK FRQQHFWHG WR D WKHUPDO SULQWHU       
(SVRQ 7303 7ZR FOLHQWV ZHUH LQVWDOOHG     
LQ WKH WULDO YHQXH VXSSRUWLQJ YRWLQJ LQ SDUDOOHO       
7KH FOLHQWV ZHUH FRQQHFWHG WR D UHPRWH VHUYHU       
ZKHUH DOO WKH FU\SWRJUDSKLF RSHUDWLRQV ZHUH     
SHUIRUPHG 7KH QHWZRUN FRQQHFWLRQ ZDV    
SURYLGHG YLD D ZLUHOHVV GRQJOH +XDZHL *      
$OWKRXJK WKH *DWHVKHDG &LYLF &HQWHU SURYLGHG     
IUHH ZLIL WR DOO YLVLWRUV RQ WKH HOHFWLRQ GD\ WKH         
* GRQJOH ZDV XVHG IRU WKH DVVXUDQFH RI PRUH        
UHOLDEOH ,QWHUQHW FRQQHFWLYLW\ $OO WKH HOHFWURQLF     
GHYLFHV ZHUH RIIWKHVKHOI HTXLSPHQW DQG    
FRXOG ZRUN LQ EDWWHU\RQO\ PRGH 3RUWDEOH     
SRZHU EDQNV ZHUH LQFOXGHG LQ WKH VHWXS LQ       
FDVH WKH HOHFWULFDO SRZHU EHFDPH XQDYDLODEOH     
LQ WKH YHQXH 7KHUHIRUH RWKHU WKDQ UHTXLULQJ D       
SK\VLFDO VSDFH WKH WULDO VHWXS KDG PLQLPXP      
GHSHQGHQFH RQ WKH ,7 LQIUDVWUXFWXUH LQ WKH      
SROOLQJ VWDWLRQ )LJXUH  VKRZV WKH VHWXS RQ       

WKH HOHFWLRQ GD\ 6LQFH LW ZDV D WULDO WKH '5(         
FOLHQWV ZHUH SODFHG LQ DQ RSHQ VSDFH ,Q D UHDO         
HOHFWLRQ HDFK VKRXOG EH SXW LQ D VHSDUDWH       
YRWLQJERRWK



)LJXUH7ULDOVHWXSDWWKHSROOLQJVWDWLRQ

(OHFWLRQ GD\ 7KH WULDO ZDV FKRVHQ WR EH KHOG        
DW *DWHVKHDG &LYLF &HQWHU ZKLFK ZDV WKH      
EXVLHVW SROOLQJ VWDWLRQ LQ *DWHVKHDG 2Q       
0D\  WKH *DWHVKHDG &LYLF &HQWHU SROOLQJ      
VWDWLRQ RSHQHG DW  DP IRU YRWLQJ 9RWHUV       
ZDONHG LQWR WKH SROOLQJ VWDWLRQ LQVLGH D KDOO DV        
LQGLFDWHG LQ )LJXUH  WR YRWH DV QRUPDO XVLQJ        
SDSHU EDOORWV 8SRQ H[LWLQJ WKH SROOLQJ VWDWLRQ      
WKH\ ZHUH LQYLWHG WR WDNH SDUW LQ D YROXQWDU\        
WULDO XVLQJ HYRWLQJ 1LQHW\IRXU YRWHUV RXW RI D       
WRWDO RI DERXW  YRWHUV ZKR DWWHQGHG WKDW       
SROOLQJVWDWLRQSDUWLFLSDWHGLQWKHWULDO 
$IWHU WKH YRWHU FRQVHQWHG WR SDUWLFLSDWH WKH\       
ZHUH ILUVW DVNHG LI WKH\ ZRXOG OLNH WR ZDWFK D         
VKRUW PLQXWH YLGHR GHPRQVWUDWLRQ RQ KRZ WR      
XVH WKH V\VWHP $ERXW RQH WKLUG RI WKH       
SDUWLFLSDQWV FKRVH WR ZDWFK LW ZKLOH WKH      
PDMRULW\GHFLGHGWRYRWHVWUDLJKWDZD\
7R FDVW D YRWH WKH YRWHU ILUVW SLFNHG XS D          
IROGHG VOLS RI SDSHU ZLWK D UDQGRP GLJLW       
SDVVFRGH IURP D JODVV MDU 7KLV SDVVFRGH      
ZRXOG DOORZ WKH YRWHU WR ORJ LQ WR WKH '5( WR          
FDVW D YRWH ZKLOH UHPDLQLQJ DQRQ\PRXV :LWK      
WKH SDVVFRGH WKH YRWHU FKRVH RQH RI WKH       
SURYLGHG '5( FOLHQWV DQG VWDUWHG WKHLU YRWLQJ      
VHVVLRQ )LJXUH  VKRZV D VHULHV RI      
VFUHHQVKRWV WR LOOXVWUDWH WKH YRWLQJ SURFHVV     
)LUVW WKH YRWHU ORJJHG LQ WR WKH '5( XVLQJ WKH         
GLJLW SDVVFRGH 7KH VFUHHQ WKHQ GLVSOD\HG D      
OLVW RI FDQGLGDWHV 7KH YRWHU WRXFKHG WKH      
VFUHHQ WR VHOHFW D FDQGLGDWH 0HDQZKLOH WKH      
WKHUPDO SULQWHU SULQWHG WKH ILUVW SDUW RI WKH       
UHFHLSW %DVHG RQ >@ RQO\ D WUXQFDWHG KDVK       
 FKDUDFWHUV LQ &URFNIRUG¶V EDVH    
HQFRGLQJ ZDV SULQWHG RQ WKH UHFHLSW ZKLOH WKH       
FRPSOHWH FU\SWR GDWD LQFOXGLQJ WKH GLJLWDO     
VLJQDWXUH ZDV SXEOLVKHG DW WKH HOHFWLRQ     
ZHEVLWH 1H[W WKH YRWHU QHHGHG WR HLWKHU      
FRQILUP RU FDQFHO WKH VHOHFWLRQ ,I ³FDQFHO´      
ZDV FKRVHQ WKH '5( FOLHQW ZRXOG UHWXUQ WR WKH        
LQLWLDO VFUHHQ RI WKH FDQGLGDWH VHOHFWLRQ DQG      
SULQW WKH VHFRQG SDUW RI WKH UHFHLSW IRU WKH MXVW         
FDQFHOOHG EDOORW )LJ $ ,I ³FRQILUP´ ZDV      
FKRVHQ WKH YRWLQJ VHVVLRQ ZRXOG WHUPLQDWH     
DQG WKH '5( FOLHQW ZRXOG SULQW WKH UHVW RI WKH         
UHFHLSWIRUWKHMXVWFRQILUPHGEDOORW)LJ%


ORJLQ 
 

/LVWRIFDQGLGDWHV




6HOHFWFDQGLGDWH 


&DQFHOVHOHFWLRQ


6HOHFWFDQGLGDWHDJDLQ 


&RQILUPVHOHFWLRQ

)LJXUH'5(VFUHHQVKRWVGXULQJYRWLQJ

$&DQFHOOHGEDOORW%&RQILUPHGEDOORW
)LJXUH  ([DPSOH RI UHFHLSWV LQ WKH      
SURRIRIFRQFHSWLPSOHPHQWDWLRQ

$IWHU WKH WULDO YRWHUV ZHUH SURYLGHG ZLWK DQ       
RSWLRQDO TXHVWLRQQDLUH WR SURYLGH DQRQ\PRXV    
IHHGEDFN 5HVXOWV RI WKH IHHGEDFN ZLOO EH      
SUHVHQWHGLQWKHQH[WVHFWLRQ
7KH SROOLQJ VWDWLRQ FORVHG DW  SP WR        
PDUN WKH RIILFLDO HQG RI WKH HOHFWLRQ      
,PPHGLDWHO\ DIWHU  SP WKH WDOO\LQJ UHVXOWV      
IRU WKH HYRWLQJ WULDO ZHUH SXEOLVKHG DW WKH       
HOHFWLRQ ZHEVLWH DORQJ ZLWK IXOO DXGLW GDWD      
ZKLFK FDQ EH GRZQORDGHG DV DQ ;0/ ILOH       
7KH DXGLW GDWD ZDV VXEVHTXHQWO\ FKHFNHG E\      
WKH UHVHDUFK WHDP DQG ZDV IRXQG WR EH YHULILHG        
VXFFHVVIXOO\ 7KH VDPH YHULILFDWLRQ FRXOG EH     
SHUIRUPHG E\ DQ\RQH XVLQJ WKH SURYLGHG     
RSHQVRXUFH VRIWZDUH RU DQ\ LQGHSHQGHQWO\    
GHYHORSHG VRIWZDUH 7KH V\VWHP UHFRUGHG      
FRQILUPHG EDOORWV DQG  FDQFHOOHG EDOORWV     
ZLWK D WRWDO RI  SDUWLFLSDWLQJ YRWHUV 7KH       
DSSDUHQW DEVHQFH RI RQH FRQILUPHG EDOORW ZDV      
EHFDXVH RQH YRWHU ORJJHG LQ WR WKH WDEOHW EXW        
FKRVH WR H[LW DQG HYHQWXDOO\ QRW WR YRWH WKLV        
YRWHU FDPH WR WKH SROOLQJ VWDWLRQ WR FDVW D        
SURWHVW YRWH DQG ZDQWHG WR GR WKH VDPH RQ WKH         
HYRWLQJV\VWHP 

 3$57,&,3$17678'<'(6,*1

4XHVWLRQQDLUH GHVLJQ 7KH PDLQ SDUW RI WKH      
TXHVWLRQQDLUH ZDV GHVLJQHG WR DVVHVV WKH     
XVDELOLW\ RI WKH YRWLQJ SURFHVV EDVHG RQ D       
FRPPRQ VHW RI 6\VWHP 8VDELOLW\ 6FDOH 686      
VWDWHPHQWV ILUVW GHYHORSHG E\ -RKQ %URRNH     
>@ 5HVSRQGHQWV LQGLFDWH WKHLU DJUHHPHQW RU     
GLVDJUHHPHQW ZLWK HDFK VWDWHPHQW XVLQJ D     
ILYHSRLQW /LNHUW VFDOH ZKHUH   ³VWURQJO\      

GLVDJUHH´   ³GLVDJUHH´   ³QHXWUDO´           
³DJUHH´ DQG   ³VWURQJO\ DJUHH´ %DVHG RQ       
SLORW WHVWLQJ SULRU WR WKH WULDO LW ZDV IRXQG WKDW         
WKH ILUVW VWDWHPHQW ZDV SRWHQWLDOO\ FRQIXVLQJ     
7KH RULJLQDO VWDWHPHQW ZDV ³ , WKLQN WKDW , ZRXOG        
OLNH WR XVH WKLV V\VWHP IUHTXHQWO\ ´ DQG LW ZDV        
FKDQJHG WR ³ , WKLQN WKDW , ZRXOG OLNH WR XVH WKLV          
V\VWHP LQ IXWXUH HOHFWLRQV ´ WR EHWWHU ILW WKH       
FRQWH[W RI WKH WULDO 7KH UHVW RI WKH VWDWHPHQWV        
ZHUHOHIWXQFKDQJHG 
7KH XVDELOLW\ DVVHVVPHQW ZDV IRFXVHG RQ      
WKH YRWLQJ SURFHVV LQVWHDG RI WKH YHULILFDWLRQ      
SURFHVV 7KLV ZDV IRU WZR PDLQ UHDVRQV )LUVW       
VLQFH WKH WULDO ZDV FRQGXFWHG ZLWK UHDO YRWHUV       
LQ D EXV\ SROOLQJ VWDWLRQ WKH WLPH DYDLODEOH IRU        
HDFK SDUWLFLSDQW WR YRWH DQG WR FRPSOHWH D       
VXUYH\ ZDV OLPLWHG 6HFRQG ZKLOH YRWLQJ LV      
PDQGDWRU\ YHULILFDWLRQ LV DQ RSWLRQDO    
RSHUDWLRQ ,Q SUDFWLFH GHGLFDWHG DXGLWRUV PD\     
EH HPSOR\HG WR YHULI\ ³FDVW DV LQWHQGHG´ E\       
FDVWLQJ FDQFHOOHG EDOORWV DW DQ\ WLPH GXULQJ WKH       
HOHFWLRQ GD\ YRWHUV PD\ JLYH UHFHLSWV WR D       
KHOSHU LQ WKH SROOLQJ VWDWLRQ WR YHULI\ ³UHFRUGHG       
DV FDVW´ E\ FKHFNLQJ LI WKH VDPH UHFHLSWV DUH        
SXEOLVKHG DW WKH HOHFWLRQ ZHEVLWH DQ\RQH ZLWK      
DFFHVV WR WKH HOHFWLRQ ZHEVLWH LV DEOH WR YHULI\        
³WDOOLHG DV UHFRUGHG´ E\ XVLQJ WKH RSHQVRXUFH      
VRIWZDUH WR FKHFN WKH SXEOLVKHG UHFHLSWV DQG      
WKH WDOO\ +HQFH QRQH RI WKHVH YHULILFDWLRQ      
RSHUDWLRQV LV PDQGDWRU\ IRU DQ RUGLQDU\ YRWHU      
7KH DVVHVVPHQW RI WKH XVDELOLW\ IRU WKH      
YHULILFDWLRQSURFHVVZLOOEHGRQHLQIXWXUHZRUN
,Q DGGLWLRQ WR WKH 686 TXHVWLRQV WKH       
TXHVWLRQQDLUH DOVR FROOHFWHG GHPRJUDSKLF   
LQIRUPDWLRQ DERXW WKH SDUWLFLSDQW DQG WKHLU     
EDFNJURXQG LQFOXGLQJ JHQGHU DJH HGXFDWLRQ    
H[SHULHQFH RI XVLQJ FRPSXWHUWRXFKVFUHHQ   
GHYLFHV DQG ZKHWKHU RU QRW WKH\ KDG ZDWFKHG       
WKHYLGHRGHPREHIRUHYRWLQJ 
7KH ODVW SDUW RI WKH TXHVWLRQQDLUH DVNHG WKH        
SDUWLFLSDQW ³EDVHG RQ \RXU H[SHULHQFH RI XVLQJ      
SDSHU EDOORWV DQG HYRWLQJ ZKLFK V\VWHP GR      
\RX SUHIHU´" 3DUWLFLSDQWV ZHUH DVNHG WR     
LQGLFDWH WKHLU SUHIHUHQFH RQ D SRLQW VFDOH      
QDPHO\  VWURQJO\ SUHIHU SDSHU  SUHIHU      
SDSHU  QHXWUDO  SUHIHU HYRWLQJ DQG        
VWURQJO\ SUHIHU HYRWLQJ 3DUWLFLSDQWV FRXOG    
RSWLRQDOO\ZULWHIUHHWH[WWRH[SODLQWKHLUFKRLFH

 5(68/76

'HPRJUDSKLFV %DVHG RQ  UHWXUQHG    
TXHVWLRQQDLUHV WKH JHQGHU GLVWULEXWLRQV DPRQJ    
WKH SDUWLFLSDQWV ZHUH  ³IHPDOH´      
³PDOH´  ³RWKHU´ DQG  ³SUHIHU QRW WR       
VD\³ 7KH DJH GLVWULEXWLRQV ZHUH  ³EHORZ      
´  ³´  ³´      
³´  ³´  ³DERYH ´ DQG      
 ³SUHIHU QRW WR VD\´ :KLOH  RI WKH        
SDUWLFLSDQWV DWWHQGHG ³VHFRQGDU\ VFKRRO´   
RWKHUV YDU\ DPRQJ ³FROOHJH´     
³XQGHUJUDGXDWH GHJUHH´   
³SRVWJUDGXDWH GHJUHH´  DQG ³3UHIHU QRW     
WR VD\´  ([SHULHQFH RI XVLQJ FRPSXWHU      
RU WRXFKVFUHHQ GHYLFHV UDQJHG IURP ³QHYHU´     
 ³RFFDVLRQDOO\´  WR ³VRPHWLPHV´    
 ³RIWHQ´  DQG ³H[WHQVLYHO\´    
 2QO\  RI WKH SDUWLFLSDQWV     
LQGLFDWHG WKH\ KDG ZDWFKHG WKH YLGHR GHPR      
SULRUWRYRWLQJ

&RPSOHWLRQ RI YRWLQJ $OO SDUWLFLSDQWV ZHUH     
DEOH WR FRPSOHWH YRWLQJ ZLWKRXW HUURU ,Q      
JHQHUDO D GLJLW SDVVFRGH LV DOO WKDW ZDV       
QHHGHG IRU D YRWHU WR FDUU\ RXW YRWLQJ E\        
WKHPVHOYHV E\ IROORZLQJ WKH RQVFUHHQ    
LQVWUXFWLRQV 2QO\ RQH YRWHU HQFRXQWHUHG    
GLIILFXOW\ LQ WRXFKVFUHHQ YRWLQJ DQG DVNHG WKH      
UHVHDUFK WHDP IRU KHOS 7KLV YRWHU SUHVVHG WKH       
WDEOHW VFUHHQ UHDOO\ KDUG OLNH D SXVK EXWWRQ EXW        
WKH WRXFK VFUHHQ GLG QRW UHVSRQG XQGHU KDUG       
SUHVVLQJ 7KH LVVXH ZDV UHVROYHG E\ DGYLVLQJ      
WKH YRWHU WR WRXFK WKH VFUHHQ PRUH JHQWO\ ,W        
WXUQHG RXW WKDW WKLV SDUWLFXODU YRWHU KDG QR SULRU        
H[SHULHQFHRIXVLQJDQ\WRXFKVFUHHQGHYLFH

686 VFRUHV 8VLQJ WKH 686 FRPSXWDWLRQ     
PHWKRG >@ WKH PHDQ 686 VFRUH ZDV        
WKH VWDQGDUG GHYLDWLRQ RU 67' ZDV  %\       
WKH FRPPRQO\ XVHG FULWHULD >@ WKLV VFRUH LV       
FRQVLGHUHG ³H[FHOOHQW´ LQ XVDELOLW\ ,W LV KLJKHU      
WKDQ WKH UHSRUWHG 686 VFRUH RI  IRU +HOLRV        
 IRU 3D9  IRU 6FDQJULW\ DQG LV       
FRPSDUDEOH WR  IRU 67$5YRWH >@ ,W LV       
ZRUWK QRWLQJ WKDW WKH XVHU VWXG\ LQ >@ ZDV        
FRQGXFWHG LQ D ODE HQYLURQPHQW ZLWK       
UHFUXLWHG YROXQWHHUV SDLG  HDFK ZKLOH WKH      
*DWHVKHDG WULDO LQYROYHG  UHDO YRWHUV LQ D       


UHDO SROOLQJ VWDWLRQ ZLWK QR SD\PHQW IRU HDFK       
SDUWLFLSDQW
%DVHG RQ WKH DQDO\VLV XVLQJ WKH 6SHDUPDQ       
FRUUHODWLRQ PHWKRG WKH 686 VFRUH LV IRXQG WR       
EH XQFRUUHODWHG ZLWK WKH DJH JHQGHU RU      
HGXFDWLRQ EDFNJURXQG +RZHYHU LW LV SRVLWLYHO\     
FRUUHODWHG ZLWK WKH YRWHU¶V H[SHULHQFH RI XVLQJ      
FRPSXWHUWRXFKVFUHHQ GHYLFHV 6SHDUPDQ  
FRUUHODWLRQ FRHIILFLHQW  DQG WZRWDLOHG  ȡ     
 ,W LV LQYHUVHO\ FRUUHODWHG ZLWK WKHS         
ZDWFKLQJ RI WKH YLGHR GHPR SULRU WR YRWLQJ        
  WKRVH ZKR FKRVH WRí ȡ    S       
ZDWFK WKH YLGHR VFRUHG ORZHU LQ 686 7KLV LV        
FRXQWHULQWXLWLYH EXW PD\ EH GXH WR D      
VHOIVHOHFWLRQ HIIHFW VLQFH ZDWFKLQJ WKH YLGHR     
ZDV D YROXQWDU\ FKRLFH WKRVH ZKR RSWHG WR       
ZDWFK LW WHQGHG WR EH WKRVH ZKR IHOW OHVV        
FRPIRUWDEOH ZLWK WRXFKVFUHHQ HYRWLQJ 7KLV LV     
FRUURERUDWHG E\ WKH QHJDWLYH FRUUHODWLRQ    
EHWZHHQ ZDWFKLQJ WKH YLGHR DQG WKH YRWHU      
SUHIHUHQFH WKRVH ZKR FKRVH WR ZDWFK WKH      
YLGHR ZHUH PRUH LQ IDYRU RI SDSHU WKDQ       
HYRWLQJ  í ȡ   S   

9RWLQJ WLPH 7KH YRWLQJ WLPH ZDV UHFRUGHG      
IURP WKH PRPHQW WKDW WKH YRWHU VWDUWHG      
HQWHULQJ WKH SDVVFRGH WR WKH ILQLVK RI WKH       
YRWLQJ VHVVLRQ ,W UDQJHG IURP WKH PLQLPXP RI       
 VHFRQGV WR WKH PD[LPXP RI  VHFRQGV       
ZLWK DQ DYHUDJH YDOXH RI  VHFRQGV 67'          
 VHFRQGV 7KLV FRPSDUHV IDYRUDEO\ ZLWK     
SUHYLRXV VWXGLHV ZKLFK UHSRUW PHDQ YRWLQJ     
WLPH  VHFRQGV IRU +HOLRV  VHFRQGV IRU       
3D9  VHFRQGV IRU 6FDQWHJULW\ DQG       
VHFRQGV IRU 67$59RWH >@ 7KH VXEVWDQWLDOO\     
VKRUWHU YRWLQJ WLPH IRU '5(LS LV GXH WR WZR        
IDFWRUV  WKH WRXFKVFUHHQ LQWHUIDFH ZDV     
HQWLUHO\ HOHFWURQLF ZLWKRXW LQYROYLQJ DQ\ PDQXDO     
KDQGOLQJ RI SDSHU EDOORWV DV LQ RWKHU V\VWHPV       
DQG  WKH FRQILUPFDQFHO FKRLFH ZDV     
VPRRWKO\ LQWHJUDWHG LQWR WKH YRWLQJ SURFHVV DV      
D QDWXUDO YRWHULQLWLDWHG DXGLWLQJ VWHS ,QGHHG     
DIWHU WKH YRWHU HQWHUHG WKH SDVVFRGH WKH\      
W\SLFDOO\ WRRN RQO\  WRXFKHV RQ WKH VFUHHQ WR        
FDVW D YRWH 0RUH WRXFKHV ZHUH QHHGHG RQO\       
ZKHQ WKH YRWHU RSWHG WR FDQFHO WKH YRWH DQG        
UHVWDUW IURP WKH LQLWLDO VFUHHQ 2YHUDOO WKH      
UHVSRQVH WLPH IRU LQWHUDFWLQJ ZLWK D WRXFK      
VFUHHQ LV PXFK TXLFNHU WKDQ ILOOLQJ LQ D SK\VLFDO        
SDSHUEDOORWE\KDQG

9RWHU SUHIHUHQFH %HWZHHQ WKH WUDGLWLRQDO    
SDSHU EDOORWV DQG WKH WULDOHG '5(LS V\VWHP      
WKHUH ZDV D FOHDU SUHIHUHQFH DPRQJ YRWHUV IRU       
WKH ODWWHU DV VXPPDUL]HG LQ )LJXUH  7KH       
FKRLFH RI SUHIHUHQFH ZDV SRVLWLYHO\ FRUUHODWHG     
ZLWK WKH 686 VFRUH       ȡ    S   
ZKLFK VXJJHVWV WKDW XVDELOLW\ LV RQH NH\ IDFWRU       
LQGHFLGLQJWKHYRWHUSUHIHUHQFH


&RXQWVRIYRWHUSUHIHUHQFHV

&RUUHODWLRQZLWK686VFRUHV
)LJXUH6XPPDU\RIYRWHUSUHIHUHQFHV

$PRQJ WKRVH ZKR SUHIHUUHG RU VWURQJO\      
SUHIHUUHG HYRWLQJ  LQ WRWDO  RI WKHP       
SURYLGHG ZULWWHQ FRPPHQWV 7KUHH PDLQ    
UHDVRQV FDQ EH VXPPDUL]HG IURP WKH SURYLGHG      
FRPPHQWV 7KH GRPLQDQW UHDVRQ VHHPV WR EH      
WKH HDVH RI XVH  YRWHUV RXW RI  RU           
FRPPHQWHG WKDW WKH\ SUHIHUUHG HYRWLQJ DV     
WKH\ IRXQG LW ³HDVLHU´ ³PRUH FRQYHQLHQW´ DQG      
³VLPSOHU´ WKDQ SDSHU EDOORWV 7KH QH[W UHDVRQ      
DSSHDUV VHFXULW\  YRWHUV  PHQWLRQHG     
WKDW WKH DELOLW\ WR YHULI\ WKH YRWH PDGH WKHP        
IHHO ³VDIHU´ DQG ³PRUH VHFXUH´ DV RQH YRWHU       
FRPPHQWHG ³, FDQ GRXEOH FKHFN P\ YRWH LW       
VHHPV PRUH VHFXUHSURWHFWHG WKDQ KDQG    
FRXQWLQJ SDSHU EDOORWV´ $QRWKHU YRWHU    
FRPPHQWHG ³*LYHQ D UHFHLSW DW WKH HQG JLYHV       
DVVXUDQFH WKDW YRWH LV FRXQWHG´ 7KH WKLUG      
UHDVRQ LV WKH VSHHG RI YRWLQJ  YRWHUV         

FRPPHQWHG WKDW WKH\ SUHIHUUHG HYRWLQJ DV     
WKH\ IRXQG LW ³TXLFNHU´ DQG ³IDVWHU´ 7KLV LV       
FRUURERUDWHG E\ WKH PHDQ YRWLQJ WLPH RI        
VHFRQGV UHSRUWHG HDUOLHU %HVLGHV WKHVH WKUHH     
RWKHU UHDVRQV PHQWLRQHG LQ WKH FRPPHQWV     
LQFOXGHG WKH XVH RI HYRWLQJ EHLQJ PRUH      
³FRVWHIIHFWLYH´  YRWHUV DQG PRUH    
³HQYLURQPHQWIULHQGO\´YRWHU
$PRQJ WKRVH SUHIHUULQJ RU VWURQJO\ SUHIHUULQJ      
SDSHU EDOORWV  DOO RI WKHP SURYLGHG ZULWWHQ       
FRPPHQWV WR H[SODLQ WKHLU FKRLFH %DVHG RQ      
WKH FRPPHQWV WZR PDLQ UHDVRQV FDQ EH      
LGHQWLILHG 7KH ILUVW LV GRZQ WR WKH KDELWXDWLRQ       
 YRWHUV RXW RI  RU  FRPPHQWHG WKDW        
WKH\ ZHUH D ³WUDGLWLRQDOLVW´ ³DFFXVWRPHG >WR     
SDSHU@´ DQG ³OLNH WKH ULWXDO RI FDVWLQJ WKH SDSHU        
YRWH´ 2QH YRWHU FRPPHQWHG ³>SDSHU YRWLQJ@     
KDV ZRUNHG IRU KXQGUHGV RI \HDUV :K\      
FKDQJH LW QRZ MXVW EHFDXVH ZH FDQ"´ 7KH       
VHFRQG UHDVRQ FRQFHUQV WKH VHFXULW\  YRWHUV      
 PHQWLRQHG VHFXULW\ DV D UHDVRQ WKH\      
SUHIHUUHG SDSHU EDOORWV 2QH YRWHU FRPPHQWHG     
³, WKLQN D FRPSXWHUL]HG V\VWHP FRXOG EH HDVLO\       
KDFNHG ZKLFK FRXOG DIIHFW WKH RXWFRPH RI WKH       
EDOORW´ $QRWKHU FRPPHQWHG ³, ZRXOG QRW EH      
FRQILGHQW LQ WKH VHFXULW\ RI D V\VWHP RI WKLV        
QDWXUH ,W FRXOG EH RSHQ WR KDFNLQJ RU RWKHU        
PDQLSXODWLRQ´ ,W LV ZRUWK QRWLQJ WKDW ³VHFXULW\´      
ZDV RQH PDLQ UHDVRQ IRU ERWK OLNLQJ DQG       
GLVOLNLQJ WKH WULDOHG HYRWLQJ V\VWHP 2WKHU     
UHDVRQV PHQWLRQHG LQ WKH FRPPHQWV LQFOXGHG     
WKH SDSHU EDOORW EHLQJ ³VLPSOHU´  YRWHU      
³TXLFNHU´  YRWHU DQG WKDW WKH XVH RI HYRWLQJ        
PLJKW GLVHQIUDQFKLVH SHRSOH ZKR ³KDYH    
GLVDELOLWLHV DQGRU G\VOH[LD´ RU ³GR QRW XVH      
FRPSXWHUV´YRWHUV
$PRQJ WKRVH FKRRVLQJ ³QHXWUDO´        
SURYLGHG IXUWKHU FRPPHQWV 7KH FRPPHQWV    
PHQWLRQHG D UDQJH RI UHDVRQV VXFK DV      
VLPSOLFLW\ VSHHG VHFXULW\ DQG WUDGLWLRQ DV     
FRYHUHG DERYH 2QH IDFWRU QRW FRYHUHG EHIRUH      
LV WKDW VRPH YRWHUV FKRVH ³QHXWUDO´ DV WKH\ GLG        
QRW OLNH FRPLQJ WR WKH SROOLQJ VWDWLRQ WR YRWH DV         
RQH FRPPHQWHG ³1RW PXFK WLPH GLIIHUHQFH WR      
DFWXDO YRWLQJ >EHWZHHQ SDSHU DQG HYRWLQJ@  LI ,        
ZHUH DEOH WR GR RQOLQH DQG DW KRPH ZRXOG EH         
PRUHEHQHILFLDO´

/LPLWDWLRQV DQG IXWXUH ZRUN 7KH *DWHVKHDG     
WULDO ZDV WKH ILUVW VWXG\ WR DVVHVV WKH IHDVLELOLW\        
RI WRXFKVFUHHQ EDVHG (( YHULILDEOH HYRWLQJ     
IRU SROOLQJ VWDWLRQ YRWLQJ $OWKRXJK WKH XVHU      
IHHGEDFN VKRZV D FOHDU SUHIHUHQFH RQ WKH      
WULDOHG HYRWLQJ V\VWHP RYHU SDSHU EDOORWV     
VHYHUDO OLPLWDWLRQV RI WKLV VWXG\ VKRXOG EH      
QRWHG )LUVW WKH WULDO ZDV FRQILQHG WR RQH       
SROOLQJ VWDWLRQ LQ D QRUWKHDVW UHJLRQ RI WKH 8.        
:KHWKHU WKH UHVXOW FDQ EH JHQHUDOL]HG WR WKH       
ZKROH YRWLQJ SRSXODWLRQ UHPDLQV WR EH     
LQYHVWLJDWHG 6HFRQG WKH QXPEHU RI    
SDUWLFLSDQWV LQ WKH WULDO  ZDV UHODWLYHO\      
VPDOO 7KLUG DV WKH SDUWLFLSDWLRQ RI WKH WULDO ZDV        
HQWLUHO\ YROXQWDU\ WKHUH PD\ EH D     
VHOIVHOHFWLRQ ELDV RQ WKH VXUYH\ UHVXOW )RXUWK      
LQ WKH WULDO RQO\ WKH XVDELOLW\ RI YRWLQJ LV        
HYDOXDWHG QRW WKH XVDELOLW\ RI YHULILFDWLRQ     
7KHVH OLPLWDWLRQV ZLOO QHHG WR EH DGGUHVVHG LQ       
IXUWKHU VWXGLHV HJ E\ FRQGXFWLQJ PRUH WULDOV      
LQ GLVWULEXWHG UHJLRQV )LQDOO\ D WULDO WR      
FRPSDUH (( YHULILDEOH ,QWHUQHW YRWLQJ DQG     
SRVWDO YRWLQJ XQGHU D UHPRWH YRWLQJ VHWWLQJ KDV       
QRW EHHQ FDUULHG RXW EHIRUH DQG ZLOO EH       
ZRUWKZKLOHWRFRQGXFWDVDIXWXUHZRUN 

 &21&/86,21

7KLV SDSHU VXPPDULVHV WKH UHVXOWV RI WKH      
*DWHVKHDG HYRWLQJ WULDO ZKLFK ZDV WKH ILUVW      
WLPH WKDW D IXOO\ HOHFWURQLF YRWLQJ V\VWHP ZLWK       
(( YHULILDELOLW\ ZDV WHVWHG IRU SROOLQJ VWDWLRQ      
YRWLQJ )HHGEDFN IURP WKH SDUWLFLSDQWV LQ WKLV      
WULDO LQGLFDWHV D FOHDU SUHIHUHQFH RI YHULILDEOH      
HYRWLQJ RYHU WKH WUDGLWLRQDO SDSHU EDOORWV 7KLV      
LV EHFDXVH PDQ\ YRWHUV FRQVLGHUHG WKH IRUPHU      
³VDIHU´ ³PRUH VHFXUH´ ³TXLFNHU´ DQG ³HDVLHU WR      
XVH´ 7KLV VKRZV WKH SURPLVLQJ SRWHQWLDO RI      
GHSOR\LQJ (( YHULILDEOH HYRWLQJ LQ IXWXUH     
HOHFWLRQV +RZHYHU WKLV WULDO DOVR VKRZV WKDW      
 RXW RI WKH  SDUWLFLSDQWV  VWLOO       
SUHIHUUHG RU VWURQJO\ SUHIHUUHG SDSHU YRWLQJ     
7KLV LQGLFDWHV WKDW GHSOR\PHQW RI HYRWLQJ LQ      
DQ\ UHDOZRUOG HOHFWLRQ VKRXOG EH SURJUHVVHG     
ZLWK FDXWLRQ DQG D FRQVLGHUDWH SODQ WR VXSSRUW       
HYHU\ YRWHU HVSHFLDOO\ WKRVH ZKR PD\ EH      
XQIDPLOLDUZLWKHYRWLQJRUGLVOLNHLW
7KH *DWHVKHDG WULDO ZDV FRQGXFWHG IRU D       
GXPP\ HOHFWLRQ ZLWKLQ WKH H[LVWLQJ OHJDO     


IUDPHZRUN RI WKH 8. HOHFWLRQ ODZ ZKLFK RQO\       
DOORZV SDSHU EDOORWV IRU VWDWXWRU\ YRWLQJ 7KH      
UHVXOWV RI WKLV WULDO KRSHIXOO\ SUHVHQW D XVHIXO       
FDVH VWXG\ IRU YRWLQJ SROLF\ PDNHUV ZLWK UHJDUG       
WR WKH 8. HOHFWLRQ ODZ ZKLFK ZDV ZULWWHQ DW D         
WLPH ZKHQ SDSHU EDOORWV ZHUH WKH RQO\ SRVVLEOH       
PHDQV RI YRWLQJ EXW KDV QRW EHHQ XSGDWHG WR        
DFFRXQW IRU PDQ\ GHYHORSPHQWV RI GLJLWDO     
WHFKQRORJLHVLQWKHPRGHUQHUD

$&.12:/('*0(176b

7KH UHVHDUFK RQ 6((9 ZDV IXQGHG E\ WKH (5& 6WDUWLQJ         
*UDQW 1R  7KH V\VWHP SURWRW\SH ZDV GHYHORSHG       
XQGHU WKH VXSSRUW RI WKH ,QQRYDWH 8. &\EHU 6HFXULW\        
$FDGHPLF 6WDUWXS 3URJUDPPH 7KH WULDO ZDV VXSSRUWHG      
LQ SDUW E\ WKH 5R\DO 6RFLHW\ JUDQW ,&$?5? :H        
WKDQN -RDQQH /LWWOH DQG PHPEHUV LQ WKH (OHFWRUDO       
6HUYLFHV WHDP LQ WKH *DWHVKHDG FRXQFLO IRU VXSSRUWLQJ       
WKLV WULDO :H WKDQN $OLFH 6FRWW RI WKH 8QLYHUVLW\ RI         
:DUZLFN IRU WKH QHZV UHSRUW DQG WKH WHDP DW *OREDO         
,QLWLDWLYHLQ2[IRUGIRUFRQWULEXWLQJWRWKHWULDO

5()(5(1&(6b
 ' 6SULQJDOO 7 )LQNHQDXHU = 'XUXPHULF - .LWFDW +b b b b b b b b b
+XUVWL 0 0DF$OSLQH DQG -$ +DOGHUPDQ ŗ6HFXULW\b b b b b b b
DQDO\VLV RI WKH (VWRQLDQ LQWHUQHW YRWLQJ V\VWHPŘ &&6b b b b b b b b
b
 5 5LYHVW DQG 0 9LU]D ŗ6RIWZDUH LQGHSHQGHQFHb b b b b b b
UHYLVLWHGŘ &KDSWHU RI 5HDO:RUOG (OHFWURQLF 9RWLQJb b b b b b
'HVLJQ$QDO\VLVDQG'HSOR\PHQW &5&b
 ) +DR DQG 3< 5\DQ HGV 5HDO:RUOG (OHFWURQLFb b b b b b b b
9RWLQJ'HVLJQ$QDO\VLVDQG'HSOR\PHQW &5&bb
 % $GLGD 2 0DUQHIIH 2 3HUHLUD DQG -- 4XLVTXDWHUb b b b b b b b b
ŗ(OHFWLQJ D XQLYHUVLW\ SUHVLGHQW XVLQJ RSHQDXGLW YRWLQJb b b b b b b
DQDO\VLVRIUHDOZRUOGXVHRI+HOLRVŘ(97:27(b
 5 &DUEDFN ' &KDXP - &ODUN - &RQZD\ $ (VVH[b b b b b b b b b b
36 +HUUQVRQ 7 0D\EHUU\ 6 3RSRYHQLXF 5/ 5LYHVWb b b b b b b b
( 6KHQ DQG $7 6KHUPDQ ŗ6FDQWHJULW\ ,, PXQLFLSDOb b b b b b b b
HOHFWLRQ DW 7DNRPD 3DUN 7KH ILUVW (( ELQGLQJb b b b b b b b
JRYHUQPHQWDO HOHFWLRQ ZLWK EDOORW SULYDF\Ř 86(1,;b b b b b b
6HFXULW\bb
 & %XUWRQ & &XOQDQH DQG 6 6FKQHLGHU ŗ9HULILDEOHb b b b b b b b
HOHFWURQLF YRWLQJ LQ SUDFWLFH WKH XVH RI Y9RWH LQ WKHb b b b b b b b b b
9LFWRULDQVWDWHHOHFWLRQŘ,(((6HFXULW\	3ULYDF\bb
 ) +DR 01 .UHHJHU % 5DQGHOO ' &ODUNH 6)b b b b b b b b b
6KDKDQGDVKWL DQG 3+- /HH ŗ(YHU\ YRWH FRXQWVb b b b b b b
(QVXULQJ LQWHJULW\ LQ ODUJHVFDOH HOHFWURQLF YRWLQJŘb b b b b b
86(1,; -RXUQDO RI (OHFWLRQ 7HFKQRORJ\ DQG 6\VWHPVb b b b b b b
9RO1Rb
 ) +DR ' &ODUNH % 5DQGHOO DQG 6) 6KDKDQGDVKWLb b b b b b b b b
ŗ9HULILDEOH FODVVURRP YRWLQJ LQ SUDFWLFHŘ ,((( 6HFXULW\ 	b b b b b b b b
3ULYDF\9RO1RSSb
 6) 6̵KDKDQGDVKWL DQG ) +DR ŗ'UHLS D YHULILDEOH b b b b b b b
HYRWLQJ VFKHPH ZLWKRXW WDOO\LQJ DXWKRULWLHVŘ (625,&6b b b b b b
b
 - %URRNH ŗ686$ TXLFN DQG GLUW\ XVDELOLW\ VFDOHŘb b b b b b b b
8VDELOLW\HYDOXDWLRQLQLQGXVWU\ 9RO1Rb
 $ %̵DQJRU 37 .RUWXP DQG -7 0LOOHU ŗ$Q HPSLULFDO b b b b b b b b
HYDOXDWLRQ RI WKH V\VWHP XVDELOLW\ VFDOHŘ ,QWO -RXUQDO RIb b b b b b b b b
+XPDQş&RPSXWHU ,QWHUDFWLRQ 9RO  1R  SSb b b b b b b
bb
 &= $FHP\DQ 3 .RUWXP 0' %\UQH DQG '6b b b b b b b b
:DOODFK ŗ6XPPDWLYH XVDELOLW\ DVVHVVPHQWV RIb b b b b
67$59RWH $ FU\SWRJUDSKLFDOO\ VHFXUH HH YRWLQJb b b b b b
V\VWHP WKDW KDV EHHQ HPSLULFDOO\ SURYHQ WR EH HDV\ WRb b b b b b b b b b
XVHŘ+XPDQ)DFWRUV bb
b
)HQJ +DR LV D 3URIHVVRU RI 6HFXULW\ (QJLQHHULQJ LQb b b b b b b b b
WKH 8QLYHUVLW\ RI :DUZLFN 8. &RQWDFW KLP DWb b b b b b b b
IHQJKDR#ZDUZLFNDFXN b
6KHQ :DQJ LV D 3K' VWXGHQW LQ &RPSXWHU 6FLHQFH LQb b b b b b b b b b
WKH 8QLYHUVLW\ RI :DUZLFN 8. &RQWDFW KLP DWb b b b b b b b
6KLQ:DQJ#ZDUZLFNDFXN b
6DPLUDQ %DJ LV D 6HQLRU 5HVHDUFK )HOORZ LQ WKHb b b b b b b b b
8QLYHUVLW\ RI :DUZLFN 8. &RQWDFW KLP DWb b b b b b b
6DPLUDQ%DJ#ZDUZLFNDFXN b
5RE 3URFWHU LV 3URIHVVRU RI 6RFLDO ,QIRUPDWLFV LQ WKHb b b b b b b b b
8QLYHUVLW\ RI :DUZLFN 8. &RQWDFW KLP DWb b b b b b b
5RE3URFWHU#ZDUZLFNDFXN b
6LDPDN ) 6KDKDQGDVKWL LV D /HFWXUHU $VVLVWDQWb b b b b b b
3URIHVVRU LQ &\EHU 6HFXULW\ LQ WKH 8QLYHUVLW\ RI <RUNb b b b b b b b b
8.&RQWDFWKLPDWVLDPDNVKDKDQGDVKWL#\RUNDFXN b
0DU\DP 0HKUQH]KDG LV D 5HVHDUFK )HOORZ DWb b b b b b b
1HZFDVWOH 8QLYHUVLW\ 8. &RQWDFW KHU DWb b b b b b
PDU\DPPHKUQH]KDG#QFODFXN b
(KVDQ 7RUHLQL LV D 5HVHDUFK $VVRFLDWH DW 1HZFDVWOHb b b b b b b b
8QLYHUVLW\ 8. &RQWDFW KLP DWb b b b b
HKVDQWRUHLQL#QFODFXN bb
b
5REHUWR 0HWHUH LV D 5HVHDUFK $VVRFLDWH LQb b b b b b b
1HZFDVWOH 8QLYHUVLW\ DQG 7KH $ODQ 7XULQJ ,QVWLWXWHb b b b b b b
8.FRQWDFWKLPDWUREHUWRPHWHUH#QFODFXN b
b
/DQD <- /LX LV D VHQLRU OHFWXUHU LQ $FFRXQWLQJ DQGb b b b b b b b b b
)LQDQFH DW 1HZFDVWOH 8QLYHUVLW\ %XVLQHVV 6FKRROb b b b b b
1HZFDVWOH 8QLYHUVLW\ &RQWDFW KHU DWb b b b b
ODQDOLX#QHZFDVWOHDFXN b
bb
